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$a=0,$ $b=1,$ $w(x)=x^{\alpha}(1-x)^{\alpha-\gamma}$ , $($ $\alpha>\gamma+1>0)$
$G_{n}( \alpha,\gamma;x)=\frac{\Gamma(\gamma)}{\Gamma(\gamma+n)}x^{1-\gamma}(1-x)^{\gamma-\alpha}\frac{d^{n}}{dx^{n}}\{x^{\gamma+n-1}(1-x)^{\alpha+n-\gamma}\}$
$(f(x), g(x))= \int_{a}^{b}f(x)g(x)w(x)dx$
. iii) $\alpha=$ 0( $L_{n}$ )
$\{\phi_{n}(x)\}$ , i)
$\phi_{n}(x)=\sqrt{\frac{2n+1}{2}}P_{n}(x)$
























Gauss $\phi_{n}(x)=0$ $x_{1},$ $x_{2},$ $\ldots,$ $x_{n}$ $a$ $b$
( ),
Laguerre
$f(x)$ $x_{1},$ $x_{2},$ $\ldots,$ $x_{n}$
$F(x)= \sum_{k=1}^{n}f(x_{k})\frac{\phi_{n}(x)}{(x-x_{k})\phi_{n}(x_{k})}$
$F$ $[a, b]$ $f$ ” ” $f(x)$






” ’ $\acute$ $f(x)$












:( );( ),$( ),%( ),%ol,%o2,. . . ,%on(n
), %il,%i2,... ,%in( $n$ ), integrate$( f,x,a,b)(=\int_{a}^{b}f(x)dx),$ $diff(f_{X_{)}}n)(=$
$\lrcorner d^{n}dx^{n})$ , ratsimp( ),sum$(a_{k}, k, i, n)(=\Sigma_{k=i}^{n}a_{k})$ ,
V
demo
load(orthopoiy); $/*0rtogonal$ Polynomial Package load $*/$
$/*Legendre$ Polynomial diff $((x^{-}2-1)^{-}2,x,n)*/$
legendre-p $(3_{*}x)$ ;
P3: ratsimp $($% $)$ ;
P5 : rats imp (legendre..$P^{(5,x)}$ ) ;
integrate $(P3*P5,x,-1,1)$ ;
21
integrate $(P3^{\sim}2,x, -1,1)$ ;
integrate $(P5^{-}2,x, -1,1)$ ;
Phi-p $(n,x)$ $:=sqrt((2*n+1)/2)*1egendre_{-}p(n,x)$ ;
integrate $($Phi-p (3, $x)^{-}2,x,-1,1)$ ;
integrate $($Phi-p (6, $x)^{\sim}2,x,$ $-1,1)$ ;




ratsimp $($ /. $)$ ;
HD (10);
ratsimp $(^{1}/.)$ ;
for $i:1$ thm 10 do print (ratsimp (HD $(i)$ ));
$T(y,k,n)$ $:=$ integrate $(H(x,y,n)*Phi_{-}p(k,x) , x, -1,1)-Phi_{-}p(k,y)$ ;
$f$ or $i:0$ thru 11 do print (ratsimp $(T(y,$ $i,$ $10))$ ) ;
$T\Gamma(y,k,n):=integrate(H(x,y,n)*x^{-}k,x, -1,1)-y^{\sim}k$ :
$f$ or $i$ : $0$ thru 11 do print (ratsimp (TT $(y,$ $i,$ $10)$ )) ;
( )
Maxima 5.15.0 http: $//maxima$ . sourceforge.net
Using Lisp GNU Common Lisp (GCL) GCL 2.6.8 (aka GCL)
Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.
The function bug-report $()$ provides bug reporting information.
$(/.i1)$ demo (orthopoly) ;
batching $\#pC:/PR0GRA^{\sim}1/MAXIMA^{\sim}2.0/$share$/maxima/5.15$ . 0/demo/orthopoly. dem
At the – prompt, type ‘; ‘ followed by enter to get next demo
$(^{0}/.i2)$ load (orthopoly)





5 $(1 -x)$ 15 $(1 -x)$
(/.03) $——+————6(1-x)+1$
2 2






$(^{l}/0i5)$ P5: ratsimp $(P (x))$
5
5 3
63 $x$ $-70x$ $+15x$
$(^{l}/Qo5)$ $—————-$
8
$(\iota_{0}/i6)$ integrate $(P3 P5, x, -1, 1)$
$(^{l}/,06)$ $0$
2










(%i9) Phi-p $(n, x)$ $:=$ sqrt $($——-$)$ $||P$ “ (x)
2 $n$
1 $+2n$
$(\iota_{l}/09)$ Phi-p $(n, x)$ $:=$ sqrt $($–$)$ “ $P^{lI}$ (x)
2 $n$
2
$(/\not\in i10)$ integrate (Phi-p (3, x), $x,$ $-1$ , 1)
$(^{l}/oO10)$ 1
2
$(0_{l}/i11)$ integrat$e$ (Phi-p (6, x), $x,$ $-1$ , 1)
$(/lo11)$ 1
$(^{l}/li12)H(x, y, n)$ $:=$ sum (Phi-p $(i,$ $x)$ Phi-p $(i,$ $y),$ $i_{*}0,$ $n$ )
$(^{l}/.012)H(x, y, n)$ $:=$ sum(Phi-p $(i,$ $x)$ Phi-p $(i,$ $y),$ $i,$ $0,$ $n$ )
$(/|i13)$ HD (n) $:\simeq$
$H(x, y, n)(x-y)$
Phi-p $(1 +n, x)$ Phi-p $(n_{2} y)$ –Phi-p $(1 +n, y)$ Phi-p $(n, x)$
(/.013) HD (n) $:=$
23
$H$ $(x, y, n)$ $(x-y)$
Phi-p $(1 +n, x)$ Phi-p $(n, y)$ -Phi-p $(1 +n, y)$ Phi-p $(n, x)$
$(^{l}/.i16)$ HD (10)
10 9
























105105 $(1 -y)$ 3 1485 $(1 -y)$

















$+495$ $(1 - x)$ $-45$ $(1-x)$
8 7
12155 $(1 -y)$ 109395 $(1 -y)$ 6435 $(1 -y)$$+1)(—————+——–$
128 128 2
6 5 4
















6435 $(1 -y)$ 6435 $(1 -y)$
$-36(1-x)+1)$ $(——$128 16
6 5 4










5775 $(1 -x)$ 3 2
$+————–525(1-x)$ $+189(1-x)$ $-28(1-x)+1)$
25
87 6 5 4
429 $(1 -y)$ 3003 $(1 -y)$ 2079 $(1 -y)$ 5775 $(1 -y)$
$(—–$ $+—————————+————-$
$16$ 16 4 8
32
- 525 $(1 -y)$ $+189(1-y)$ $-28(1-y)+1))/2$
6 54






- 210 $(1 -x)$ $+105(1-x)$ $-21(1-x)+1)$
6 54
231 $(1 -y)$ 693 $(1 -y)$ 1575 $(1 -y)$ 3









































1 88179 $(1 -x)$ 969969 $(1 -x)$
$+-))/$ ((sqrt (21) sqrt (23) (- - $+—————-$
$2$ 256 256
9 8 7
























105105 $(1 -y)$ 3 1485 $(1 -y)$
$+-$ $-4290(1-y)$ $+-$ $-55(1-y)$
8 2
10 9
46189 $(1 -x)$ 230945 $(1 -x)$
$+1))/2-$ (sqrt (21) sqrt (23) (
256 128
8 76































sqrt (21) sqrt (23)
$(^{l}/,i18)$ for $i$ thru 10 do print(ratsimp(HD(i)))
2
sqrt (3) sqrt (5)
3






sqrt (11) sqrt (13)
29
